The in vivo fluorescence of tryptophan moieties in human skin increases with UV exposure and is a marker for epidermal proliferation.
We have investigated the in vivo fluorescence of human skin with UV excitation and the effect of UV irradiation on the UV fluorescence. A particular chromophore was found to be very sensitive to suberythemogenic UV radiation. This chromophore has the spectral characteristics of tryptophan residues in proteins and is characterized by a fluorescence excitation maximum at 295 nm. The fluorescence of this chromophore in human epidermis has an excitation maximum that is coincident with the maximum of the action spectrum of most UV-induced photobiologic responses to human skin. The fluorescence of the chromophore was found to increase with UV exposure. The action spectrum was determined by following the increase of the emission at 345 nm with excitation at 295 nm as a function of skin exposure to a number of wavelengths in the UV region of the spectrum. The results show that irradiation in the UVB (290-320 nm) is more effective in producing the change in the fluorescence of tryptophan. Irradiation in the UVA (320-380 nm) was found to be capable of producing the increase but to a smaller extent. Whereas tryptophan fluorescence is found in both the epidermis and the dermis, it is only the epidermal component that increases with UV exposure. The change in 295 nm fluorescence with UV exposure was determined to be oxygen dependent. The fluorescence of tryptophan moieties measured in situ was found to increase when epidermal proliferation increases. This was verified by inducing epidermal repair after mechanical insult (tape stripping). The results suggest two possible scenarios for the UV-induced increase of the fluorescence: a prompt photooxidation of tryptophan moieties or a fast proliferation response to the insult created by UV irradiation.